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© A signal selection device which uses distributed 
coupling lines and has less distortion over a wide 
range from a low frequency to a high frequency. 
Ends (2a-Na) of respective coupling transmission 
lines (2-N) are connected with the earth. The trans- 
mission lines (2-N) are coupled to a main transmis- 
sion line (1) through an electric or magnetic field or 
through the both. Therefore, by the signal fed from a 
signal source (11) and inputted into a common end 
(1a), signals are induced in the respective coupling 
transmission lines (2-N). When desired one of con- 
duction means (2c-Nc) is turned off (e.g., means 2c 
is made off) and the other means are all turned on 
(e.g., the means other than 2c are made on), at the 
signal selection end (e.g., 2b) corresponding to the 
conduction means which is off, signal appears, but at 
the other signal selection ends no signal appears. 
Since no nonlinear device exists in signal paths, no 
signal distortion is generated, and since no DC bloc- 
king capacitor connected in series with the mam 
transmission line exists, even a signal m a DC band 


is transmissible. Therefore, this device is applicable 
to such apparatuses in various fields as a wide band 
spectrum analyzer and a wide band signal generator. 
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Field of the Invention 


The present invention relates to a signal selec- 
tor and, more particularly, to a signal selector using 
a distributed coupled line obtained by electromag- 
netic coupling to be able to perform selective trans- 
mission with a small signal distortion in a wideband 
ranging from a low-frequency wave to a high-fre- 
quency wave. 

Description of the Related Art 

As a conventional signal switch used in a 
wideband ranging from a DC band to a microwave 
band, a mechanical switch has been mainly used. 
However, as in a case wherein a circuit is switched 
in accordance with sweeping, a large number of 
continuous switching operations pose a problem on 
the service life of a switching contact. In addition, 
although a switch using a semi-conductor element 
is known, a capacitor for isolating a signal line from 
a control bias line must be inserted in series in the 
signal line, and a switching operation from a low- 
frequency band (band close to a DC having about 
100Hz) to a microwave band is difficult. 

On the other hand, in a wideband spectrum 
analyzer, a switch arranged by incorporating a di- 
ode in a YTF (variable tuning filter using a YIG 
resonator) disclosed in U.S. Patent No. 4,450,422 is 
used, thereby realizing wideband sweeping includ- 
ing a switching operation. However, since this 
switch has an arrangement requiring a tuning op- 
eration, it is difficult to apply this switch to equip- 
ment in other fields, such as signal generator. 

The arrangement of a conventional signal se- 
lector in which a capacitor and a diode are inserted 
in a signal tine is shown in Fig. 21, and the equiv- 
alent circuit of the signal selector is shown in Fig. 
22. The prior art will be described below with 
reference to Figs. 21 and 22. 

An AC input signal is supplied to a terminal A, 
and is supplied to the anodes of diodes D1 and D3 
through a DC blocking capacitor C1. When the AC 
input signal is to be switched to a terminal B side, 
a negative bias voltage is applied to a terminal D, 
and a positive bias voltage is applied to a terminal 
E. In this manner, the diode D1 is forward-biased to 
be turned on, and a diode D2 is reverse-biased to 
be turned off. As a result, a closed path is formed 
between the terminals A and B, and the AC input 
signal is supplied to the terminal B. On the other 
hand, the diode D3 is reverse-biased to be turned 
off. In addition, a diode D4 is forward-biased to be 
turned on. As a result, the terminal A is discon- 
nected from a terminal C, and the input signal is 
not supplied to the terminal C. 

Since the diodes D1 to D4 serve as switches, 
they can be expressed in an AC form by an 


equivalent circuit shown in Fig. 22. That is, the 
diodes D1, D2, D3, and D4 correspond to switches 
S1, S2, S3, and S4, respectively. 

On the other hand, when the AC input signal is 

5 to be switched to the terminal C side, in contrast to 
the above description, a positive bias voltage is 
applied to the terminal D, and a negative bias 
voltage is applied to the terminal E. In this manner, 
the diode D3 is forward-biased to be turned on, 

70 and the diode D4 is reverse-biased to be turned 
off. As a result, a closed path is formed between 
the terminals A and C, and the AC input signal is 
supplied to the terminal C. On the other hand, the 
diode D1 is reverse-biased to be turned off. The 

75 diode D2 is forward-biased to be turned on. As a 
result, the terminal A is disconnected from the 
terminal B, and the AC input signal is not supplied 
to the terminal B. 

In the equivalent circuit used in this case, in 

20 contrast to the states of the switches shown in Fig. 
22, the switches S1 and S4 are set in an open 
state, and the switches S3 and S2 are set in an ON 
state. 

Note that the capacitor C1 and capacitors C2 
25 and C3 in Fig. 21 are arranged to block a DC bias 
voltage so as to prevent loads or signal sources 
connected to the terminals A, B, and C from the 
influence of the DC bias voltage for ON/OFF-con- 
trolling the diodes. Resistors R1 to R3 are arranged 
30 to assure a path for a DC bias current, to keep a 
high impedance between a path through which the 
signal passes and a bias voltage source, and to 
isolate the path from the bias voltage source. 

As the diodes serving as the switches, a nor- 
35 mal diode is used in a low-frequency signal selec- 
tor, and a PIN diode is used in a high-frequency 
signal selector. When the PIN diode is forward- 
biased, it has the characteristics of a linear resistor 
in a frequency band of about 10 MHz or more. The 
40 resistance of the resistor is expressed as a function 
of a bias voltage (or current). In this case, the linear 
resistor means that its resistance is not changed by 
an input signal. The PIN diode has the same non- 
linear characteristics as those of the normal diode 
45 in a frequency band of about 10 MHz or less. In 
this case, the resistance is changed by the mag- 
nitude of the voltage of an AC input signal, thereby 
causing a signal distortion. 

Therefore, the above prior art has the following 
50 drawbacks. 

© A signal distortion occurs because diodes 
(D1 and D3) serving as nonlinear elements are 
inserted in series in a path through which a 
signal passes. 

55 (2) Even when a PIN diode is used, a signal 

distortion occurs because a PIN diode has non- 
linear characteristics in a frequency band of 
about 10 MHz or less. 
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© A signal having a DC band cannot be 
transmitted because the DC blocking capacitors 
(Cl to C3) are inserted m series in a path 
through which a signal passes. 

Summary of the Invention 


It is, therefore, an object of the present inven- 
tion to provide a wideband frequency distributed 
signal selector capable of selecting a signal in a 
wideband including a DC band to a microwave 
band without any signal distortion. 

According one aspect of the present invention, 
there is provided a signal selector comprising: 

a main transmission line having one common 
terminal; 

one or a plurality of coupled transmission lines 
having at least one signal selecting terminal and 
coupled to the main transmission line by an electric 
field, a magnetic field, or both the electric and 
magnetic fields; and 

a plurality of conducting means which are re- 
spectively connected between the signal selecting 
terminal and ground or between ground and the 
signal selecting terminal and between ground and 
the other end of the main transmission line and can 
be selectively ON/OFF-operated. 

That is, according to the present invention, in 
order to provide a signal selector capable of solv- 
ing the problems of the prior art, the distributed 
coupled line constituted by the main transmission 
line and one or the plurality of coupled transmis- 
sion lines coupled to the main transmission line by 
the electric field, the magnetic field, or both the 
electric and magnetic fields is arranged, and the 
conducting means which can be selectively 
ON/OFF-operated is arranged between one end of 
a desired transmission line and ground. 

With the above arrangement, in a signal selec- 
tor using both the electric field and the magnetic 
field, a signal to be selectively transmitted is input 
to the common terminal. One end of each of the 
coupled transmission lines is grounded. Since the 
coupled transmission lines are coupled to the main 
transmission line by the electric field, the magnetic 
field, or both the electric and magnetic fields, the 
signal input to the common end is induced to each 
of the coupled transmission lines. 

In the above state, when only one of the plural- 
ity conducting means corresponding to a signal 
selecting terminal to which a signal is to be trans- 
mitted is turned off, and the remaining conducting 
means are turned on, the signal can be transmitted 
to a desired signal selecting terminal. 

That is. according to the present invention, an 
input signal is branched into a main transmission 
line and a coupled transmission line in accordance 
with frequency bands in a distributed coupled line 


obtained by electromagnetic coupling, and the 
branched signals are selected by a plurality of 
conducting means arranged between each line and 
ground. Therefore, when a coupled transmission 

5 line is selected, a signal in a highfrequency band is 
output. When the main transmission line is se- 
lected, a signal ranging from a DC band to a high- 
frequency band is output. With the above arrange- 
ment, a wideband frequency distributed signal se- 

w lector can be realized. 

Note that, when the signal selector is used 
such that its input and output are reversed to each 
other, it can also be used as a signal synthesizer. 

75 Brief Description of the Drawings 


Fig. 1 is a view showing an arrangement of one 

embodiment of a signal selector according to 

the present invention; 
20 Fig. 2 is a view showing another arrangement of 

the signal selector of the present invention to 

explain the function of Fig. 1; 

Fig. 3 is a view showing an arrangement of a 

detailed example of a plurality of conducting 
25 means in Fig. 1 ; 

Fig. 4 is a view showing an arrangement of a 

main part of another detailed example of the 

conducting means in Fig. 1; 

Fig. 5 is a view showing an application example 
30 of a signal selector according to the present 

invention; 

Fig. 6 is a view showing another application 
example of the signal selector according to the 
present invention; 

35 Fig. 7 is a view showing an arrangement of a 

signal selector constituted by transmission lines 
using a magnetically coupled transformer; 
Fig 8 is a view showing an arrangement of an 
embodiment using electric coupling; 

40 Fig. 9 is a view for explaining an odd-mode 
characteristic impedance of a coupled line; 
Fig. 10 is a view for explaining an even-mode 
characteristic impedance of the coupled line; 
Figs. 11 A and 11 B are a graph showing trans- 

45 mission characteristics and a view showing a 
conditional circuit of the transmission character- 
istics, respectively, in which 
Fig. 11A is a graph showing transmission char- 
acteristics obtained by the simulation of the first 

so application example and 

Fig. 11B is a view showing the conditions of the 
first application example; 

Figs. 12A and 12B are a graph showing trans- 
mission characteristics and a view showing a 
55 conditional circuit of the transmission character- 

istics, respectively, in which 

Fig. 12A is a graph showing transmission char- 
acteristics obtained by the simulation of the sec- 
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ond application example and 
Fig. 12B is a view showing the conditions of the 
second application example; 
Figs. 13A and 13B are a graph showing trans- 
mission characteristics and a view showing a 
conditional circuit of the transmission character- 
istics, respectively, in which 

Fig. 13A is a graph showing transmission char- 
acteristics obtained by the simulation of the third 
application example and 

Fig. 13B is a view showing the conditions of the 
third application example; 

Figs. 14A and 14B are a graph showing trans- 
mission characteristics and a view showing a 
conditional circuit of the transmission character- 
istics, respectively, in which 
Fig. 14A is a graph showing transmission char- 
acteristics obtained by the simulation of the 
fourth application example and 
Fig. 14B is a view showing the conditions of the 
fourth application example; 

Figs. 15A and 15B are a graph showing trans- 
mission characteristics and a view showing a 
conditional circuit of the transmission character- 
istics, respectively, in which 
Fig. 15A is a graph showing transmission char- 
acteristics obtained by the simulation of the fifth 
application example and 

Fig. 15B is a view showing the conditions of the 
fifth application example; 

Figs. 16A and 16B are views showing an ar- 
rangement of another embodiment of a signal 
selector according to the present invention, in 
which 

Fig. 16A is a sectional view showing the signal 
selector along a line perpendicular to the axis of 
the longitudinal direction of the signal selector 
and 

Fig. 16B is a sectional view showing the signal 
selector along a line parallel to the axis of the 
longitudinal direction of the signal selector; 
Fig. 17 is a view showing a tapered transmission 
line; 

Figs. 18A to 18E are views showing detailed 
examples of the signal selector shown in Figs. 
16A and 16B, in which 

Fig. 18A is a plan view showing the signal 
selector when the upper lid of a case is re- 
moved, 

Fig. 18B is an enlarged view showing a part 
extracted from the signal selection in Fig. 18A, 
Fig. 18C is a side view, 
Fig. 18D is a sectional view, and 
Fig. 18E is a wiring diagram 
Figs. 19A and 19B are a graph showing the 
transmission characteristics of the signal selec- 
tor shown in Figs. 18A to 18E and a view 
showing a conditional circuit of the transmission 


characteristics, in which 

Fig. 19A is a graph showing transmission char- 
acteristics obtained by actual measurement and 
Fig. 19B is a view showing the conditions of Fig. 
5 19A; 

Fig. 20 is a view showing an arrangement of an 
example for correcting the stray capacitance of 
a switch; 

Fig. 21 is a view showing an arrangement of a 
70 conventional signal selector; and 

Fig. 22 is a view showing an arrangement of the 
equivalent circuit in Fig. 20. 

Detailed Description of the Preferred Embodiment 

75 

An embodiment of the present invention will be 
described below with reference to the accompany- 
ing drawings. 

20 (Arrangement) 

Fig. 1 is a view showing an arrangement of an 
embodiment of a signal selector according to the 
present invention. 

25 As shown in Fig. 1, a common terminal 1a is 

provided at one end of a main transmission line 1, 
and a signal selecting terminal 1b is provided at 
the other end thereof. A plurality of coupled trans- 
mission lines 2 to N are coupled to the main 

30 transmission line 1 by an electric field, a magnetic 
field or both the electric and magnetic fields. One 
end (2a to Na) and each of signal selecting termi- 
nals 2b to Nb are provided at a corresponding one 
of the coupled transmission lines 2 to N. In the 

35 above arrangement, the main transmission line 1 
and the coupled transmission lines 2 to N con- 
stitute a coupled line 10. In addition, a plurality of 
conducting means 1c, 2c,..., Nc which can be 
opened are arranged between ground and the sig- 

40 nal selecting terminals 1b, 2b,..., Nb, respectively. 

(Function) 

A function of the signal selector arranged as 
45 described above will be described below with refer- 
ence to Fig. 2. 

A signal source 1 1 which outputs a signal to be 
selected is connected to the common terminal la. 
One end (2a to Na) of each of the coupled trans- 
50 mission lines 2 to N is grounded. Since the coup- 
led transmission lines 2 to N are coupled to the 
main transmission line 1 by an electric field, a 
magnetic field, or both the electric and magnetic 
fields, an input signal supplied from the signal 
55 source 1 1 to the common terminal 1a is induced to 
each of the coupled transmission lines 2 to N. 

In this case, when the conducting means 1c is 
turned off, and the conducting means 2c to Nc are 
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turned on, a signal appears at the signal selecting 
terminal lb, but no signal appears at the signal 
selecting terminals 2b to Nb. 

In addition, when desired one of the conducting 
means 2c to Nc is turned off (e.g., the means 2c is 
turned off), and all the remaining conducting means 
are turned on (e.g., the conducting means other 
than the means 2c are turned on), a signal appears 
at the signal selecting terminal (e.g., 2b) corre- 
sponding to the conducting means (e.g., 2c) which 
is turned off, but no signal appears at the remain- 
ing signal selecting terminals. 

That is, when only a conducting means cor- 
responding to a signal selecting terminal to which a 
signal is to be transmitted is turned off, and the 
remaining conducting means are turned on, the 
signal can be transmitted to a desired signal se- 
lecting terminal. 

(Detailed Description of Conducting Means) 

Switches, relays, and the like each having a 
mechanical contact can be used as the conducting 
means 1c to Nc in Fig. 2 when switching repetition 
does not pose any problem on service life. How- 
ever, when high-speed repetitive switching oper- 
ations must be performed, a conducting means 
using a semiconductor element is effectively used. 
The conducting means using the semiconductor 
element will be described below with reference to 
Figs. 3 and 4. 

In Fig. 3, each of capacitors C1 to CN and 
each of diodes (e.g., PIN diodes) D1 to DN are 
connected in series between ground and a cor- 
responding one of the signal selecting terminals 1b 
to Nb, and one end of each of resistors R1 to RN 
is connected a corresponding one of connection 
points between the capacitors and the diodes. The 
other end of each of the resistors is connected to a 
corresponding one of control terminals 1d to Nd. 

In the conducting means arranged as de- 
scribed above, when a negative bias voltage is 
applied to the control terminal 1d, and a positive 
bias voltage is applied to the control terminals 2d 
to Nd, the diode D1 is negatively biased to be 
turned off. That is, an open state is set between the 
signal selecting end 1b and ground, and the signal 
supplied to the common end 1a appears at the 
signal selecting end 1b. 

The diodes D2 to DN are positively biased to 
be turned on. That is, the signal selecting terminals 
2b to Nb are short-circuited to ground, and no 
signal appears at the signal selecting terminals 2b 
to Nb. 

As described above, a negative bias voltage is 
applied to the control terminal of a conducting 
means corresponding to a signal selecting terminal 
from which a signal is to be extracted, and a 


positive bias voltage is applied to the control termi- 
nals of conducting means corresponding to the 
remaining signal selecting terminals. 

The capacitors C1 to CN are arranged to block 

5 the DC bias voltage so as to prevent the loads or 
signal sources connected to the common terminal 
1a or the signal selecting terminals 1b to Nb from 
the influence of the DC bias voltage for ON/OFF- 
controlling the diodes. In addition, the resistors R1 

70 to RN are arranged to keep a high impedance 
between a path through which a signal passes and 
a bias voltage source and to isolate the path from 
the bias voltage source. 

Fig. 4 is a view showing an arrangement of an 

is example of the conducting means 1c using a tran- 
sistor. In Fig. 4, although only the main transmis- 
sion line 1 and the conducting means 1c cor- 
responding thereto are extracted and simplified, 
each of the remaining coupled transmission lines 2 

20 to N has the same arrangement as that of the main 
transmission line 1 . 

The collector, emitter, and base of a transistor 
T are connected to the signal selecting terminal 1b, 
ground, and the control terminal 1d, respectively. 

25 When a positive bias voltage is applied to the 
control terminal 1d. the signal selecting terminal 1b 
is short-circuited to ground, and no signal appears 
at the signal selecting terminal 1b. In addition, 
when a negative bias voltage is applied to the 

30 control terminal 1d, the signal selecting terminal 1b 
is disconnected from ground, and a signal appears 
at the signal selecting terminal 1b. 

When the transistor T is operated in a satura- 
tion state, since the collector-emitter path exhibits a 

35 pure resistance behavior, the transistor T can be 
used as a switch regardless of a DC closed path. 
For this reason, it can be properly selected in a 
design to interpose a capacitor between the signal 
selecting terminal 1b and the collector of the tran- 

40 sistor T. 

As described above, since no nonlinear ele- 
ment such as a diode is interposed in the main 
transmission path 1 and the coupled transmission 
lines 2 to N, a selectively transmitted signal has no 

45 distortion. 

In addition, since a DC blocking capacitor is 
not interposed in the main transmission line 1, a 
signal having a DC band can be transmitted be- 
tween the common end la and the signal selecting 

so terminal lb. As a conducting means used in this 
case, the conducting means using the transistor T 
shown in Fig. 4 is effectively used. 

Since the main transmission line 1 is coupled 
to each of the coupled transmission lines 2 to N by 

55 an electric field, a magnetic field, or both the 
electric and magnetic fields, a signal having a DC 
band cannot be transmitted to the coupled trans- 
mission lines 2 to N. 
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(Embodiment Having One Coupled Transmission 
Line) 

Fig. 5 is a view showing the arrangement of an 
embodiment having one coupled transmission line. 
In this embodiment, a signal 11 is switched to any 
one of signal selecting terminals 1b and 2b. 

(Embodiment Using Reversibility) 

Each of the above embodiments (Figs. 1 to 5) 
exemplifies that in the coupled line 10 constituted 
by one coupled transmission line and one or a 
plurality of transmission lines 2 to N, the signal 
selecting terminal (2b to Nb) arranged in the coup- 
led transmission line (2 to N) is connected to one 
end which is distant from the common terminal 1a 
of the main transmission line 1. However, as shown 
in Fig. 6, even when a signal selecting terminal 2a 
(to Na) of a coupled transmission line 2 (to N) is 
arranged at an end close to a common terminal 1a, 
the same function and effect as described above 
can be obtained. In this case, one terminal 2b (to 
Nb) side is grounded. 

(Embodiment Using Electromagnetically Coupled 
Transformer) 

In addition, in a signal switch unit using a 
coupled line constituted by a main transmission 
line and a coupled transmission line described in 
the above embodiments, even when a transformer 
12 coupled by only a magnetic field is used, as 
shown in Fig. 7, the same function and effect as 
described above can be obtained. 

(Embodiment Using Electromagnetic Coupling) 

As shown in Fig. 8, when a capacitor C is 
interposed between a main transmission line 1 and 
a coupled transmission line 2, and both the trans- 
mission lines 1 and 2 are coupled to each other by 
only an electric field, the same function and effect 
as described above can be obtained. Note that 
each of inductances L1 to L4 is a self-inductance 
component of each of the lines which are not 
coupled to each other or a component obtained by 
an inductor inserted to compensate for frequency 
characteristics (will be described later). 

(Description of Coupled Line) 

A coupled line will be described below in de- 
tail. Fig. 9 is a view for explaining an odd-mode 
characteristic impedance of the coupled line, and 
Fig. 11 is a view for explaining an even-mode 
characteristic impedance. 


The odd-mode characteristic impedance is a 
characteristic impedance obtained when transmis- 
sion is performed such that a terminal 1 (forward 
path) and a terminal 2 (return path) have the same 

5 current and different phases which are shifted from 
each other by 1 80 * . 

The even-mode characteristic impedance is, as 
shown in Fig. 10, a characteristic impedance ob- 
tained when transmission is performed such that 

w the potentials of both the lines are set to be equal 
to each other and that ground is used as a return 
path, i.e., a characteristic impedance (measured 
when in-phase voltages are applied to the terminals 
1 and 2). 

75 When the characteristic impedance (Z 0 ) of the 

coupled line, an odd-mode characteristic imped- 
ance (Zoo), and an even-mode characteristic im- 
pedance (Zoe) are properly selected, wideband 
transmission characteristics required for a signal 

20 selector can be realized. 

Simulation results of frequencies versus trans- 
mission characteristics of the above-described 
coupled line are shown in Figs. 11A and 11 B to 
Figs. 15A and 15B. Figs. 11A and 11B show trans- 

25 mission characteristics and an equivalent circuit 
under the conditions that the characteristic imped- 
ance of a signal circuit connected to a switch is set 
to be 50C2, the odd-mode characteristic impedance 
Zoo = 25Q, and the even-mode characteristic im- 

30 pedance = 1,0000. 

Figs. 12A and 12B to Figs. 15A and 15B show 
the same relationship as that of Figs. 11A and 11B. 
in Figs. 12A and 12B to Figs. 15A and 15B, iden- 
tical coupled lines are used, but switches are in- 

35 serted in different positions. The position where the 
switches are inserted and the odd-mode and even- 
mode characteristic impedances of the coupled 
lines are shown in Figs. 12A and 12B to Figs. 15A 
and 15B. 

40 More specifically, in the example shown in 

Figs. 11 A and 11B, the main transmission line has 
good transmission characteristics in all frequency 
ranges, and the coupled transmission line has good 
transmission characteristics in a band ranging from 

45 about 4 GHz to 16 GHz. 

Note that the conditions described in the above 
simulations are necessary conditions for performing 
transmission with low losses in a band which is as 
wide as possible, and the values are different de- 

50 pending on the specifications of required signal 
selectors. 

(Structure of Coupled Line) 

55 In addition to the coupled lines having the 

above structures, coupled lines shown in Figs. 16A 
and 16B and Fig. 17 are known. Fig, 16A is a 
sectional view along a line perpendicular to the axis 
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in the longitudinal direction of the transmission 
lines, and Fig. i6B is a sectional view along a line 
parallel to the axis. A main transmission line 1 is 
arranged on one surface of a support member 8 
consisting of an insulator, and a coupled transmis- 
sion line 2 is arranged on the other surface. One 
terminal 2a of the coupled transmission line 2 op- 
posite to a common terminal 1a of the main trans- 
mission line 1 is connected to a case 9 serving as 
ground. A switch 1c is arranged between ground 
and a signal selecting terminal 1b serving as the 
other end of the transmission line 1, and a switch 
2c is arranged between ground and a signal select- 
ing terminal 2b serving as the other end of the 
transmission line 2. 

Fig. 17 shows an arrangement of a coupled 
line having a tapered main transmission line and a 
tapered coupled transmission line. Other constitu- 
ent elements and function of the coupled line are 
the same as described above. The arrangement in 
Fig. 17 is especially suitable for the coupled line 
shown in Figs. 16A and 16B. 

Figs. 1 8A to 1 8D show the signal selector 
shown in Figs. 16A and 16B in detail. Fig. 18A is a 
plan view showing a signal selector in which SMA 
connectors are projected from a shield case 9 in a 
Y shape as a common terminal 1a and signal 
selecting terminals 1b and 2b, respectively, when 
the upper lid of the signal selector is removed. 
Inside the case 9, a flat type main transmission line 
1 indicated by broken lines in Fig. 18A and a taper 
type coupled transmission line 2 are formed on the 
upper and lower surfaces of a support member 8 
as strip lines (referring to the sectional view in Fig. 
18D), respectively. As shown in Fig. 18B as an 
enlarged view of a portion surrounded by a circle A 
in Fig. 18A, capacitors C1 and C2, PIN diodes D1 
and D2, and resistors R1 and R2 which are respec- 
tively connected between ground and the lines 1 
and 2 are incorporated in the case 9 (referring to 
the wiring diagram in Fig. 18E). Fig. 18C is a side 
view. In Fig. 18C, a control bias terminal 1d con- 
nected to one end of the resistor R1 is projected 
from one side surface of the case 9, and the 
control bias terminal 2d connected to one end of 
the resistor R2 is projected from one side surface 
of the case 9. 

A deformation bismaleimidetriazme resin 
(maximum width: 7 mm; thickness: 0.74 mm; and 
specific dielectric constant: 3.8) containing a glass 
fiber material is used as the support member 8. 
The main transmission line 1 is a flat type trans- 
mission line having a width of 2 mm and a length 
of 25 mm, and the coupled transmission line 2 is a 
taper type transmission line having a maximum 
width of 4 mm, a minimum width of 2 mm, and a 
length of 25 mm. Each of the capacitors C1 and C2 
has a capacitance of 2.000 pF, and each of the 


resistors R1 and R2 has a resistance of 1 kn. 

Figs. 19A and 19B show the actually measured 
characteristics of a signal selector arranged under 
the above conditions and a conditional circuit under 
t the conditions, respectively. More specifically, ex- 
cellent transmission characteristics which support 
the results of the above simulation shown in Figs. 
1 1 A and 1 1 B can be obtained. 

70 (Another Example Using Magnetic Coupling) 

Another example using magnetic coupling is 
obtained as follows. For example, a bifilar winding 
delay line disclosed in a research and application 

75 report of Telecommunication Laboratory of Japan, 
Vol. 17, No. 12 (published in 1968) pp. 159 to 174 
(basic study related to a wideband line type trans- 
former) and (especially shown in Fig. 5 of p. 164) is 
used as an actual transmission line such that two 

20 insulating lines are twisted, and the stranded wire 
is wound around a magnetic member. According to 
this technique, when a large number of insulating 
lines are twisted, and stranded wires are wound 
around a magnetic member, a required multi-wire 

25 line can be obtained. 

A technique disclosed in "PROCEEDINGS OF 
THEIRE" 1959, August, pp. 1,337 to 1.342 (Some 
Broad-Band Transformers) can be used for a bifilar 
winding. 

30 

(Other Application Examples) 

In the application example in Fig. 2, in general, 
one switch is turned off, and all the remaining 
35 switches are turned on, thereby obtaining a signal 
from a signal selecting terminal corresponding to 
the OFF switch. However, an application example 
in which all switches are turned on (no signal is 
supplied to all signal selecting ends) or an applica- 
nt) tion example in which a plurality of switches are 
turned off (a signal is supplied to a plurality of 
signal selecting terminals at the same time: signal 
distribution) may be used. In this case, although 
faults such as a signal loss and impedance match- 
45 ing are caused, when the faults do not adversely 
affect a peripheral circuit, the above application 
examples can be used. 

(Compensation of Capacitance of Switch) 

50 

In each of the above embodiments, when a 
signal selector is used in a frequency range in 
which the stray capacitances (Cs) of switches are 
not negligible, as shown in Fig. 20, frequency char- 
55 acteristics can be improved by adding inductors 
L a i. L b1 , L a2 , and L b2 . Note that the capacitances 
can be compensated by adding only the inductors 
L a1 and L b i or the inductors L a2 and L b2 . 
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(Effect of the Invention) 

According to the present invention, a coupled 
line constituted by a main transmission line and 
one or a plurality of coupled transmission lines 
coupled to the main transmission line by an electric 
field, a magnetic field, or both the electric and 
magnetic fields is arranged, and a plurality of con- 
ducting means which can be opened is arranged 
between one end of a desired transmission line 
and ground. Therefore, the present invention has 
the following effects: 

© Any signal distortion does not occur because 
no nonlinear element is interposed in a path 
through which a signal passes. 
® A signal having a DC band can be transmit- 
ted because no DC blocking capacitor is inter- 
posed in series in a main transmission line. 

(Industrial Applicability) 

A signal selector according to the present in- 
vention can be generally applied to a signal switch 
in a wideband ranging from a DC band to a micro- 
wave band and, more particularly, can be applied 
to equipment in many fields, such as a wideband 
spectrum analyzer and a signal generator. 

Claims 

1. A signal selector comprising: 

a main transmission line having one com- 
mon terminal; 

one or a plurality of coupled transmission 
lines having at least one signal selecting termi- 
nal and coupled to said main transmission line 
by an electric field, a magnetic field, or both 
the electric and magnetic fields; and 

a plurality of conducting means which are 
respectively connected between said signal se- 
lecting terminal and ground or between ground 
and said signal selecting terminal and between 
ground and the other end of said main trans- 
mission line and can be selectively ON/OFF- 
operated. 

2. A signal selector according to claim 1, char- 
acterized in that one end opposite to said 
signal selecting terminal on said coupled trans- 
mission line is grounded. 

3. A signal selector according to claim 1, char- 
acterized in that said plurality of conducting 
means include a plurality of PIN diodes. 

4. A signal selector according to claim 3, char- 
acterized in that said plurality of PIN diodes 
are respectively connected in series through 


capacitors between said signal selecting termi- 
nal and ground or between ground and said 
signal selecting terminal and between ground 
and the other end of said main transmission 
5 line, and resistors are respectively connected 

between bias voltage terminals and middle 
connection points between said PIN diodes 
and said capacitors. 

w 5. A signal selector according to claim 1, char- 
acterized in that said signal selecting terminals 
of said one or plurality of coupled transmission 
lines is arranged on one end side away from 
said common terminal of said main transmis- 

75 sion line. 

6. A signal selector according to claim 1 , char- 
acterized in that said signal selecting terminal 
of said one or plurality of coupled transmission 

20 lines is arranged on one end side close to said 

common terminal of said main transmission 
line. 

7. A signal selector according to claim 1, char- 
25 acterized in that said main transmission line is 

coupled to said one or plurality of coupled 
transmission lines by a magnetically coupled 
transformer. 

30 8. A signal selector according to claim 1, char- 
acterized in that said main transmission line is 
coupled with an electric field to said one or 
plurality of coupled transmission lines by a 
capacitor. 

35 

9. A signal selector according to claim 8, char- 
acterized in that said capacitor includes a di- 
electric substrate and a pair of strip lines 
formed on both surfaces of said dielectric sub- 
40 strate, one and the other of said pair of strip 

lines being provided as said main transmission 
line and said one or plurality of coupled trans- 
mission lines, respectively. 

45 10. A signal selector according to claim 9, char- 
acterized in that one end of said main trans- 
mission line is connected to a first connector 
as said common terminal, said other end is 
connected to a second connector as said sig- 

50 nal selecting terminal, one end of said one or 

plurality coupled transmission lines is connect- 
ed to a third connector as said signal selecting 
terminal, and said first to third connectors are 
projected in a Y shape from a shield case for 

55 incorporating said dielectric substrate and said 

pair of strip lines. 
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